A number of 5, 7-diaryl-1,5-dihydro (or 1, 2, 3, 5-tetrahydro)-pyrano[2, 3-d] pyrimidin-2, 4-diones (or 2-thioxo-4-ones) (3a-f) have been synthesized in one-step by cyclocondensation of barbituric acid or thiobarbituric acid (1) with arylideneacetophenones (2a-c), in glacial acetic acid in the presence of phosphorous pentoxide. The structures of the compounds 3a-f have been determined by UV, IR, 1 H NMR, 13 C NMR, mass spectral data and elemental analyses.
I. Introduction
Synthesis of pyranopyrimidines has been an interesting work because of the pharmacological activities [1] [2] [3] [4] associated with this system. A variety of routes [5] [6] [7] [8] for the synthesis of these compounds have been reported, but the majority of them involve a number of steps and the yields are relatively poor. This initiated to develop an efficient method for the synthesis of these compounds in better yields. There is a report 9 on the reactions of barbituric acids with α,β-unsaturated carbonyl systems.
Having this background, in continuation of the reported works 10, 11 on the synthesis of 5, 7-diaryl-1, 5-dihydropyrano [2,3-d] pyrimidin-2, 4-diones, we report herein syntheses of 5-(4-chloro-phenyl)-7-phenyl-1, 5-dihydropyrano [2, 3-d] pyrimidine-2, 4-dione 3a, 5-(4-chlorophenyl)-7-p-tolyl-1, 5-dihydro-pyrano [2, 3-d] pyrimidine-2,4-dione 3b, 5-(4-chloro-phenyl)-7-phenyl-2-thioxo-1, 2, 3, 5-tetrahydro-pyrano [2, 3-d] 
by selecting a number of arylideneacetophenones (2a-c) as the α,β-unsaturated carbonyl system having different substituents on the aromatic rings for reaction with barbituric acid or thiobarbituric acid (1) as the active methylene component.
The Compounds 3a-f have been characterized by different spectroscopic methods and elemental analyses. The formation of compounds 3a-f may be explained by the initial formation of a 1:1 adduct (A) followed by cyclocondensation (Scheme 1). The formation of such an adduct has been reported 12 in the literature.
II. Experimental
The UV spectra were run in methanol using SHIMADZU-UV-160A ultraviolet spectrophotometer with a scanning range of 800-200 nm using methanol as solvent. The IR spectra were recorded as KBr pellet using SHIMADZU FT-IR 8400S infrared spectrophotometer in the range of 4000-400 cm -1 . The 1 Hand 13 C-NMR spectra were recorded on 600 MHz NMR spectrometer. The solvent used was d 6 -DMSO and TMS is being used as a reference. All the compounds gave expected C, H and N analyses.
3-(4-chloro-phenyl)-1-phenyl propenone 2a, 3-(4-chlorophenyl)-1-p-tolyl-propenone 2b and 3-(4-chloro-phenyl)-1-(4-nitro-phenyl)-propenone 2c were prepared from the reactions of corresponding substituted aldehydes and substituted acetophenones by following primarily literature method 13 with modification of the reaction conditions wherever necessary. The reactions described in the present paper were carried out following a general procedure. 9 General Procedure: A mixture of arylideneacetophenone (0.005 mol) and barbituric acid or thiobarbituric acid (0.005 mol) were dissolved in acetic acid (10 mL) and P 2 O 5 (2 g) in a round-bottomed flask equipped with a magnetic stirrer, a refluxing condenser and a drying tube. The reaction mixture was refluxed at 135-140°C for 6-8.5 hours and the course of the reaction was followed by TLC on silica gel plates (eluting solvent; EtOAc: CHCl 3 =3:2). The mixture was allowed to cool and treated with crushed ice. The solid, thus obtained, was filtered off, washed with cold water, dried and purified by recrystallization from rectified spirit.
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III. Results and Discussion
Compounds 3a-f have been synthesized from 1 and the corresponding 2a-c in presence of glacial acetic acid and P 2 O 5 under refluxing conditions in an analogous manner reported previously 9 . The assignment to the structures of the compounds 3a-f was made on the basis of their UV, IR, 1 H NMR, 13 C NMR, mass and elemental analyses.
In their UV spectra of compounds 3a-f the observed λ max values agree well to the expected values. The absorption bands in the range 312-286 nm may be assigned to the π→π* of C=O in these compounds. The weak n→π* absorption bands in the cases of these compounds due to C=O were probably masked within the π→π* absorption range of 312-286 nm.
The IR data of the compounds 3a-f (Table 2) showed sharp as well as broad bands in the range (ν max ) 3476-3100 cm at 1759-1655 cm -1 indicate the presence of non-conjugated C=O stretching including the barbituric acid moieties.
14 The bands at 1606-1514 cm -1 were assigned to C=C of aromatic rings and C=N of the conjugated form of barbituric acid part. Additional bands were observed at 1451-813 cm -1 due to these structural units. The N-H protons at positions 1 and 3 in the compounds 3a-f were strongly deshielded (δ 12.51-10.95) and appeared as singlet in their 1 H NMR spectra (Table 3) . The N-H protons at position 3 in these compounds were found comparatively more deshielded than protons at position 1.
In some compounds (3c, 3d & 3f) more deshielding of the N-H protons were observed due to presence of thiocarbonyl group. This may be attributed to the greater polarizability of sulfur in comparison to oxygen. The proton at position 6 in 3a-f appeared as a broad singlet due to the vicinal coupling with the proton at position 5. The chemical shifts were observed at δ 6.30-5.70. The 5-H in these compounds gave signals at δ 4.50-4.40 as broad singlet due to the coupling received from the proton at position 5.
The chemical shifts for the aromatic protons in 3a-f were found in good agreement with the literature values. 15, 16 The structures of the compounds 3a-f were further confirmed by their 13 C NMR spectra ( In the compounds 3a, 3b and 3e, the chemical shifts of carbonyl carbons at 2-C were found to be at δ 145.23-143.52 and are relatively less deshielded due to the resonance of amide functional group. In the compounds 3c, 3d and 3f, the chemical shifts of thioxo carbon at 2-C were found to be at δ 183.01-173.77. This explains that the replacement of a carbonyl group by a thiocarbonyl group results in a downfield shift.
19,20
The chemical shift values for 7-C and 6-C in these compounds were observed at δ 154.67-143.93 and δ 108.22-102.98, respectively. The 10-C of the compounds showed chemical shift values at δ 92.81-87.08 which were comparable to the earlier report 14 of the 13 C NMR spectral data of the monosubstituted barbiturates at 10-C. The chemical shift values for 5-C in these compounds were observed at δ 35.11-34.28.
The
13 C NMR chemical shifts for the carbons of aromatic rings were assigned on the basis of a correlation chart available in the literature. 18 The compounds 3a-f showed peaks for their respective molecular ions (M + ) with sodium in their high resolution mass spectra at m/z 375. 7708 
